Persistent pesticides, particularly of the organochlorine type, are currently being scrutinized to determine their potential for causing human or environmental harm. Most uses of DDT were cancelled in June of 1972 by EPA order. The production of the insecticides aldrin and dieldrin was suspended for many uses in October of 1974 by ruling of EPA Administrator Russell E. Train. The insecticide mirex, which is used to control the imported fire ant in large areas of southern United States, is currently the subject of a public fact-finding hearing.
$ large amount of public awareness and interest is focused o n these actions.
.. The presence and distribution of insecticide residues in human tissue have been among t h e multitude of factors considered in these regulatory decisions. Most of t h e human residue data were provided by the EPA National Human Monitoring Program. The purpose of this program is t o determine the incidence and level of exposure to pesticides experienced by the general population of the United States and to identify changes and trends in these parameters when they occur. This paper reports findings of selected organochlorine residues for survey conducted on human adipose tissue during fiscal years 1970,197 1, and 1972 .
METHODS AND MATERIALS
The program was limited to the collection and chemical analysis of samples of adipose tissue that were obtained with the cooperation of pathologists in 32 cities selected in the contiguous 4 8 states according to a statistical experimental design.
Sampling A proportionate, stratified-random sampling design was followed for selecting cities in which samples were collected. The population strata were the four census regions as provided by the 1960 Census; the sampling units in each census region were cities with populations in excess of 25,000 people. The number of cities sampled in each census region was based o n population distribution. The cities that actually served as collecting sites were selected by randomization (Figure 1) .
This design provided samples that would be statistically representative of the pesticide residue levels of the general population. For each collection site, an annual sample quota reflective of the national demographic distribution was established. The number in each of these groups was allocated proportionally according to the age, sex, and race distribution in the 1960 Census.
Adipose tissue was collected by cooperating pathologists and medical examiners from postmortem examinations and from specimens excised surgically for therapeutic reasons. Thus, tissues were received from patients having pathological conditions as well as those killed by traumatic injury. Information recorded for each tissue sample analyzed included age, sex, race, and pathological diagnosis. Geographic residence was assumed to be in t h e general location of t h e hospital. Since t h e objective of t h e program was to reflect t h e pesticide burden in the general population, samples were not collected from cases of known o r suspected pesticide poisonings, from cachectic patients, or from patients institutionalized for extended periods. Further details of t h e program were presented by Yobs (1971) .
Chemical Analysis. All analyses were conducted by contract laboratories using only methodologies specified by the program. These laboratories were equipped with gas-liquid chromatographs with electron capture detectors. All laboratories were required to maintain acceptable performance levels in the interlaboratory quality assurance program, established and moderated by the EPA Pesticides and Toxic Substances Effects Laboratory. This laboratory also served as technical consultants for the analytical portion of the program.
Samples were analyzed for selected chlorinated hydrocarbon insecticides (Table l ) , using a modified Mills-Olney Gaither procedure (Mills e t a / . , 1963; deFaubert eta/., 1964). Thin-layer chromatography was used for confirmation of t h e results of every fifth sample. Results were reported on a wetweight basis, and the percent lipid extractable material was included for each sample. T h e exact analytical methods used in this program were published in manual form by Thompson (1 972) . Residue values presented in this paper were calculated on a percent-lipid basis. This was affected by dividing the whole tissue (wetweight) value by the proportion of lipid extractable material for each specimen. This method of reporting reduced the inherent variation in residue data attributable to differences in the lipid content of individual adipose tissue specimens.
Data were characterized by calculation of several descriptive statistical parameters: sample size or total number of samples analyzed for the particular residue; frequency or percent positive; and geometric mean estimate. In calculating the frequency and thegeometric mean, only reports of quantifiable amounts of pesticides were considered; reports of trace amounts were disregarded. Since these residue data tended not to be normally distributed statistically, the geometric mean was adjudged t o be the most reliable measure of central tendency.
RESULTS AND DISCUSSION
The residues selected for presentation in this paper were beta-benzene hexachloride, total DDT equivalent, dieldrin, hFptachlor epoxide, oxychlordane, and polychlorinated biphenyls. All, except polychlorinated biphenyls, are r e p resentative of exposure to organochlorine insecticides; residues of polychlorinated biphenyls are indicative of exposure to that industrial contaminant.
Beta-Benzene Hexachloride (Table 2) . This residue was representative of exposure to the insecticide benzene hexach. loride. These data showed that this chemical was widely distributed at low levels in the human population during all three years. Although there seemed to be a trend toward reduction in the quantity of residue, this is not reflected in the frequency, which remained equally high during all three years. There has been a hypothesis that certain animals are capable of converting the various isomers of BHC, including lindane, t o the beta configuration for storage (Kamada, 1971 1. I f this is true, then storage of the beta isomer may be representative of exposure to all configurations of BHC. (Table 3) . This conglomerate figure reflected the total burden of DDT and i t s metabolites found in human adipose tissue. DDT had the distinction of being stored in greater amounts than any other organochlorine pesticides found in adipose tissue during these three survey years. Like other residues discussed in this paper, i t was found in almost every tissue analyzed. Biochemically, DDT is dechlorinated in the human body to DDD, and then either metabolized to the water-soluble and excretable DDA, OF excreted directly as DDD. DDE storage i s not appreciably derived from ingestion of DDT, but rather by ingestion of DDE previously degraded in the environment from DDT. Since DDE is not effectively eliminated from the body, the result i s a gradual increase in the body burden of this chemical. On the other hand, DDT would be broken cinwn and excreted more rapidly than DDE (Morgan and Roan, 1970; Roan et al., 1971) . (Table 4 ). .Dieldrin residues were reflective of exposure to the insecticides aldrin and dieldrin. Aldrin residues are converted'to dieldrin quickly after exposure by the human body. Low levels of dieldrin residues were found in almost every tissue collected. These remained appreciably unchanged during the three collection years. (Table 5 ). Residues of this chemical were representative of exposure to two pesticides, heptachlor and chlordane. Since heptachlor is a component of technical chlordane, we believe that these residues were most reflective of exposure to chlordane. This residue was also found a t low levels in most of the tissues submitted to the program. , 1973) . Thus, limited data were available for these three years. Based on these figures, oxychlordane was widely distributed a t low levels--but a t high frequencies--in humans during this period. (Table 7) . These chemicals are a group of widely used industrial compounds. They are found in many environmental components and, until an accurate analytical methodology was developed, were mistaken for some configurations of DDT (Yobs, 1972) .
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Polychlorinated Biphenyls
Analytical methods permitted only the broad categorization of the residue into one of four groups. Slightly less than 75% of the tissues analyzed showed detectable levels of PCB's. Most of the positives were in the 1-3 ppm concentration range.
The National Human Monitoring Program i s a continuing function of the Environmental Protection Agency, and reports of more recent surveys are in preparation. As methodologies become available, the scope of the program will be expanded t o include additional residues, metabolites, and other evidences of pesticide exposure (Kutz et a/., 1974a and 1974b ). 
